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Description 

The present invention relates generally to record 
medium cassettes tor use in video tape recorders 
(VTRs) and in video cassette recorders (VCRs). 5 

Various kinds of information particular to a tape 
cassette, such as a record medium cassette, for use in 
a VTR or a VCR, such as the length of the tape, the 
remaining playing time of the tape, whether the tape 
contains recorded information or not, whether it is a w 
rental video, and the like, are necessary for preventing 
important recorded data from being destroyed, for 
achieving accurate recording, for preventing unfair use 
of the cassette, for example, by recording the number of 
times the cassette has been dubbed, and the like. is 

Accordingly, it is common practice to have such par- 
ticular information written on a predetermined portion of 
the tape and to change record information or add new 
information when recording or reproduction is finished 
on a tape cassette loaded in a recording and reproduc- 20 
ing apparatus, or when a tape cassette is taken out of a 
VTR or a VCR, to thereby store such particular informa- 
tion. As a means for reading such various kinds of infor- 
mation, a cassette having recognition holes formed in 
the rear face of the cassette at both left and right ends 25 
thereof is being utilized. 

The recognition holes are a plurality of recognition 
holes c, as shown in FIG. 16 of the appended drawings, 
formed at specific locations in the back side b of the 
record medium cassette A at both left and right sides of 30 
the rear end thereof to indicate such information as the 
type of and properties of the record medium cassette. 

Each of the plurality of recognition holes is 
assigned the task of indicating a particular item. For 
example, one recognition hole c is assigned the task of 35 
indicating the type of the magnetic tape, another recog- 
nition hole c is assigned the task of indicating the thick- 
ness of the magnetic tape, and so on. 

When the record medium cassette A is loaded in a 
recording and reproducing apparatus, insertion pins of 40 
switches provided in the recording and reproducing 
apparatus corresponding to the recognition holes c read 
the information indicated by each recognition hole c 
according to the depth of insertion of the pin in the rec- 
ognition hole c. 45 

There are also such record medium cassettes 
which do not use such recognition holes but instead 
have a memory mounted thereon to store such informa- 
tion of the record medium cassette as the type of mag- 
netic tape and whether or not the cassette is a recorded so 
cassette or a rental cassette. 

In the case of the record medium cassette having 
such a memory mounted thereon, it is possible to store 
record information such as the contents of the recorded 
video, in addition to the above described type and prop- ss 
erty of the tape, in the memory. Hence, such information 
as the contents of the recorded video can be quickly 
retrieved according to the record information. 



In the copying of the contents of a pre-recorded 
video by dubbing, there has been a problem that it has 
been impossible to copy also the data in the memory of 
the record medium cassette having the memory 
mounted thereon. While the contents stored in the 
memory of such a record medium cassette must corre- 
spond to the contents stored in the record medium, the 
contents of the memory after the dubbing have not 
matched the contents stored in the record medium. 
Accordingly, it has been necessary to rewrite the con- 
tents of the memory after the dubbing operation. 

Document US - 4,426.684 describes a system 
where tape cassettes have memory modules attached 
to them. These contain programme material for the 
tapes. The modules can be read in a separate cassette 
magazine or possibly when the cassettes are loaded 
into the recording position of a recorder and the mod- 
ules are plugged into a connector. 

According to the present invention there is provided 
a record medium cassette comprising: 

a case; 

a record medium for the recording thereon and 
reproduction therefrom of data; and 
a circuit board with said group of electrical termi- 
nals fixed thereto; characterised in that 
said case is provided with a recess in one wall in 
which there are formed a plurality of laterally juxta- 
posed slit-like openings; 

said terminals are fixed on one side of said circuit 
board; 

said circuit board is fitted into said recess with con- 
tact areas of said terminals aligned with and facing 
said openings, so that, in use, when said cassette is 
received in loading means of a recording/reproduc- 
ing apparatus portions of said connection means 
extend through said openings for contact with cor- 
responding electrical contacts in the loading 
means. 

The present invention will be more clearly under- 
stood from the following detailed description, given by 
way of example only, with reference to the accompany- 
ing drawings in which: 

Fig 1 . is a perspective view of the rear side of a 
record medium cassette according to an embodi- 
ment of the present invention; 
Fig. 2 is a perspective view of a printed circuit bard 
not having a IC mounted thereon as detection 
means according to an embodiment of the present 
invention; 

Fig 3. is an enlarged sectional view of the back por- 
tion of a record medium cassette where the printed 
circuit board not having an IC mounted thereon is 
disposed within the cassette case according to an 
embodiment of the present invention; 
Fig 4. is a perspective view of a printed circuit board 
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having an IC mounted thereon as detection means 
according to an embodiment ol the present inven- 
tion; 

FIG. 5 is an enlarged sectional view of the rear por- 
tion of the record medium cassette where the 5 
printed circuit board having an IC mounted thereon 
is disposed in the cassette case according to an 
embodiment of the present invention; 
FIG. 6 is an illustration of a recording and reproduc- 
ing apparatus 10 

with its tray drawn out; 
FIG. 7 is an enlarged perspective view of a connec- 
tor used as connection means for a record medium 
cassette according to an embodiment of the 
present invention; 15 
FIG. 8 is a plan view of the connector of FIG. 7; 
FIG. 9 is a sectional view taken along section line 
A-Aof FIG. 8; 

FIG. 10 is a schematic diagram of a printed circuit 
board not having an IC mounted thereon and incor- 20 
porated in a record medium cassette; 
FIG. 11 is a schematic diagram of a printed circuit 
board having an IC mounted thereon and incorpo- 
rated in a record medium cassette; 
FIG. 12 is a schematic diagram related to the set- 25 
ting of voltage values when a record medium cas- 
sette and a recording and reproducing apparatus 
are in contact; 

FIG. 13 is a circuit diagram of a discrimination cir- 
cuit in a recording and reproducing apparatus; 30 
FIG. 14 is a block diagram of recording and repro- 
ducing units provided with communication means 

in a state of connection with each other 
through a memory data communication bus and an 
audio/video line; 35 
FIG. 15 is a block diagram of recording and repro- 
ducing units provided with communication means 

in a state of connection with each other 
through a single communication line; and 
FIG. 16 is a diagram of the rear side of a cassette 40 
showing recognition holes in the conventional art. 

A record medium cassette 1 according to the 
present invention is of such construction, as shown in 
FIG. 1, that its cassette case 2 is formed of an upper 45 
half 3 and a lower half 4, each being of a shallow, rec- 
tangular dish form, joined together at their sides, in 
which an opening is formed, wherein the sides abut one 
another. The cassette case 2 has a lid 5 provided on the 
front side, and is shaped in the form of a flat box. so 

The lid 5 is supported in front of the cassette case 
2 for rotating up and down and is for opening and clos- 
ing the front side of the cassette case 2, and there is 
formed a mouth 6 when the lid 5 is opened. 

Within the cassette case 2, there are contained 55 
tape reels 7, 7 for rotation and around which a tape is 
wound with each of its ends fixed to the same. The tape 
reels 7, 7 are disposed to face insertion holes 9, 9 



formed in the bottom wall 8 of the cassette case 2 
spaced apart to the left and right sides of the cassette 
case 2. The tape reels 7, 7 have reel hubs 10, 10 and 
the reel hubs 10, 10 extend radially into the insertion 
holes 9, 9. 

Opposite the mouth 6 toward the rear side of the 
cassette case 2 on the inside of the bottom wall 8. there 
is formed a rectangular, shallow recess 11. In the 
recess 1 1 , there are formed a plurality, four in the illus- 
trated embodiment, of slit-like openings 12 elongated in 
a longitudinal direction and laterally juxtaposed. 

A printed circuit board 13, not having an IC includ- 
ing memory mounted thereon, to be fixed to the cas- 
sette case 2 by being fitted into the recess 11, has a 
group of terminals 14 and a conductor pattern 15 as 
shown in FIG. 2, and its planar shape is formed into a 
rectangle to be fitted into the recess 11 in the record 
medium cassette 1. 

The group of terminals 14 are formed of contacts 
14a, 14b, 14c, and 14d in an elongated rectangular strip 
form and the spacings of these contacts correspond to 
those of the slit-like openings 12 formed in the recess 
11 of the record medium cassette 1 shown in FIG. 1. 
These contacts 14a, 14b, 14c, and 14d may be plated 
with gold for durability and reliability. 

While the conductor pattern 15 may be suitably 
selected depending on the arrangement condition of the 
contacts 14a to 14d in the group of terminals 14, the 
contact 14b and the contact 14d are electrically con- 
nected to each other in the case of the illustrated 
embodiment. 

Such a printed circuit board 13 not having an IC 
mounted thereon is fixedly fitted into the recess 11 
formed in the bottom wall 8 of the cassette case 2 as 
shown in FIG. 3. More specifically, the printed circuit 
board 13 is fitted into the recess 11 with the side on 
which the group of terminals 14 and the conductor pat- 
tern 15 are formed facing down and with the contacts 
14a to 14d aligning with the slit-like openings 12. The 
printed circuit board 13 is fixed by means of adhesion or 
welding. 

On the other hand, a printed circuit board 16 having 
an IC including memory mounted thereon is provided 
with a group of terminals 17, and the IC 18 as shown in 
FIG. 4 has a planar shape and size formed in a rectan- 
gle such that it is fitted into the recess 1 1 formed in the 
bottom wall 8 of the cassette case 2 of the record 
medium cassette 1 , in the same manner as the printed 
circuit board 13 not having an IC mounted thereon. 

The group of terminals 17 on the printed circuit 
board 16 having an IC mounted thereon are formed of 
elongated contacts 1 7a, 1 7b, 1 7c, and 1 7d that are dis- 
posed laterally juxtaposed. The spacings of these con- 
tacts 1 7a, 1 7b. 1 7c, and 1 7d correspond to those of the 
slit-like openings 12 formed in the cassette case 2. The 
group of contacts 1 7 may be plated with gold for durabil- 
ity and reliability. 

The IC 18 is mounted on a substrate 19 and the IC 
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18 and the group of terminals 17 are connected by a 
conductor pattern. For example, the contact 17a is con- 
nected with a power supply terminal for the IC 18, the 
contact 1 7b is connected with a signal input/output ter- 
minal, the contact 17c is connected with a clock termi- 
nal, and the contact 17d is connected with a GND 
terminal. .. 

The described printed circuit board 16 having an IC 
mounted thereon is fixedly fitted into the recess 11 
formed in the bottom wall 8 of the cassette case 2 as 
shown in FIG. 5. At this time, the printed circuit board 1 6 
having an IC mounted thereon is fitted into the recess 
1 1 with the side on which the group of terminals 1 7 and 
the IC 1 8 are formed facing down and with the contacts 
17a to 17d facing the slit-like openings 12. The circuit 
board 16 is fixed in the recess 1 1 by means of adhesion 
or welding. 

In order to assure the fixation of the printed circuit 
board 13 or 16 to the cassette case 2, a presser lip (not 
shown) vertically hanging from the upper half 3 may be 
provided so that, when the upper and lower halves 3 
and 4 are coupled together, the presser lip presses 
down the top face of the printed circuit board 1 3 or 16. 

The following describes a recording and reproduc- 
ing apparatus, in which is set a record medium cassette 
1 provided with the group of terminals 14 of the printed 
circuit board 13 not having an IC mounted thereon as 
the above-described means to be detected or a cas- 
sette provided with the group of terminals 17 of the 
printed circuit board 16 having such an IC mounted 
thereon. 

The recording and reproducing apparatus 20, as 
shown in FIG. 6, is provided at one end with a drawable 
tray 21 for setting a record medium cassette 1 thereon 
and a communication terminal portion 22 for communi- 
cating with another recording and reproducing appara- 
tus or an editing apparatus. The communication 
terminal portion 22 is structured such that a plug of a 
communication cable 23 is inserted therein so that the 
apparatus is connected with another apparatus at the 
other end of the communication cable 23. 

The tray 21 is provided with a connector 24 which, 
when the record medium cassette 1 is set thereon, 
comes into contact with the group of terminals 14 or 17 
exposed through the slit-like openings 12. When con- 
nector 24 comes into contact with the record medium 
cassette 1, the record medium cassette 1 vertically 
descends from directly above the connector 24 to come 
into contact with the same. More specifically, the con- 
nector 24 is adapted such that, when the tray 21 of the 
recording and reproducing apparatus 20 is drawn out for 
obtaining the record information, the record information 
in the memory of the printed circuit board 16 having an 
IC mounted thereon can be obtained by setting the 
record medium cassette 1 on the tray 21, while it 
remains drawn out. 

Thus, the connector 24 provided on the tray 21 and 
the group of terminals 14 or 17 of the printed circuit 



. board 13 or 16, respectively, of the record medium cas- 
sette 1 can be simply put into contact without loading 
the magnetic tape, which is contained in the record 
medium cassette 1 in a coiled state, into the body of the 

5 recording and reproducing apparatus 20. 

Accordingly, by setting record medium cassettes on 
the tray 21 one after another, with the tray 21 kept drawn 
out, record information can be obtained simply and 
quickly. The record information can be displayed on a 

w display panel (not shown), which is provided, together 
with a group of operating devices, on the recording and 
reproducing apparatus 20, and thereby it is made possi- 
ble even to obtain the record information that will be 
obtained when the record medium cassette 1 is loaded 

is in the recording and reproducing apparatus 20 from the 
record medium cassette 1 just set on the tray 21 . 

The connector 24 is formed, as shown in FIG. 7 to 
FIG. 9, of a casing 25 made of insulating materials such 
as synthetic resin, detection contacts 33, and a support 

20 shaft 40 supporting the detection contacts 33 in the cas- 
ing 25. There is also provided an attaching piece 25a in 
the position forwardly projected from the center of the 
lateral side of the front end of the casing 25, and a fas- 
tener hole 25b is formed in the attaching piece 25a. On 

25 the opposite side of the casing 25, there is provided a 
second attaching piece 25c that projects from the center 
o1 the lateral side of the rear end of the casing 25. and 
an engagement slot 25d opening rearward is formed in 
the second attaching piece 25c. 

30 In the top face of the casing 25, there is formed a 
recess 26, which is open upward and rearward. In a 
position continuing to the front end of the recess 26 on 
the top face, there are formed escapement recesses 27. 
By the formation of the escapement recesses 27, there 

35 are formed canopy-like portions 28 in positions continu- 
ing to the front end of the recess 26. In a position oppo- 
site the canopy-like portions 28, there are provided 
support walls 29 that are erected toward the rear end of 
the recess 26 and laterally juxtaposed. Between the 

40 support walls 29 and the inner faces of the rear end por- 
tions of the recess 26, there are formed support spaces 
30 at virtually equal intervals. In the canopy-like por- 
tions 28, in the positions opposite to the support spaces 
30, there are formed positioning cuttings 31 . 

45 At the portion in the middle in the longitudinal direc- 
tion of the bottom of the recess 26 in the casing 25 and 
on the lines connecting the support spaces 30 and the 
canopy-like portions 28, when observed from above, 
there are formed through holes 32 passing through the 

so casing 25 in the vertical direction. 

The detection contact 33 is formed of a conductive 
wire spring material and is formed into a torsion coil 
spring, having a pressing spring to provide a preset con- 
tacting force and may be plated with gold to keep its 

55 contacting quality good. The detection contact 33 
formed into a torsion coil spring has a lower piece 35 
and an upper piece 36 integrally connected with an 
intermediate coil portion 34 formed in between. The 
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lower piece 35 has, at its end, a connection piece 37 
vertically bent down from the other portion thereof. The 
upper piece 36 has toward its end a contact portion 38, 
which is a bent portion in the shape of the inverted letter 
V projecting upward, and it further has an engagement 
piece 39 extending horizontally from the end of the con- 
tact portion 38. 

The detection contact 33 has its intermediate coil 
portion 34 disposed in the support space 30 of the cas- 
ing 25, its lower piece 35 except the connection piece 
37 disposed along the inner bottom face of the recess 
26 inthe casing 25, and the connection piece 37 passed 
through the insertion hole 32 from top to bottom, with 
the lower end portion downwardly projecting from the 
outef bottom face of the casing 25. 

The front end portion of the contact portion 38 of 
the upper piece 36 of the detection contact 33 is opera- 
tive^ positioned by the positioning cutting portion 31 for 
vertical movement and the engagement piece 39 is 
placed in confronting relationship, from below, with the 
portion of the lower face of the canopy-like portion 28 in 
the position in front of the front edge of the positioning 
cutting 31. When the position of the intermediate coil 
portion 34 is fixed as described later and when the 
upper piece 36 is not pressed down, the engagement 
piece 39 is engaged with the lower face of the canopy- 
like portion 28 because the upper piece 36 is urged by 
a biasing force to rotate upward, and thereby the posi- 
tion of the upper piece 36 in the vertical direction is 
determined. 

■With the detection contacts 33 disposed in the cas- 
ing ^25 as described above, the support shaft 40 is 
passed through the rear end portions of the walls defin- 
ing the left and right ends of the recess 26 in the casing 
25, the support walls 29, and the intermediate coil por- 
tions 34 of the detection contacts 33. Thus, each of the 
detection contacts 33 can be supported in the casing 25 
in the state as described above. 

The casing 25 with the described structure is posi- 
tioned with the engagement slot 25d of its second 
attaching piece 25c engaged with an engagement piece 

41 erected on the tray 21 of the recording and reproduc- 
ing apparatus 20 and fixed in place by threading a screw 

42 in the fastening hole 25b of the attaching piece 25a 
from above. 

There is provided a flexible wiring substrate 43 for 
connecting the connector 24 with a microcomputer, not 
shown. Each conductor of a conductor pattern 44 of the 
wiring substrate 43 is connected with each contact 
piece 37 of the detection contacts 33. 

Accordingly, if the record medium cassette 1 held in 
a cassette holder, not shown, of the recording and 
reproducing apparatus 20 is lowered to the position 
where the reels 7. 7 are engaged, the top portions of the 
contact portions 38 of the detection contacts 33 of the 
connector 24 are brought into contact with the group of 
terminals 14 or 17 of the record medium cassette 1 and 
thereby electrical contact is achieved. 
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At this time, the upper pieces 36 of the detection 
contacts 33 are pressed by the descencfing record 
medium cassette 1 and bent to rotate downward, so that 
the engagement pieces 39 move down to separate from 

5 the tower face of the canopy-like portions 28 of the cas- 
ing 25 and the top end of the contact portions 38 slightly 
move forward to come into contact with the group of ter- 
minals 14 or 17. Thereby, the top ends of the contact 
portions 38 are resiliency put into contact with the group 

10 of terminals 1 4 or 1 7 by the spring force stored up by the 
above movement. 

The following describes a record medium cassette 
1 A incorporating a printed circuit board 1 3 not having an 
IC mounted thereon, a record medium cassette 1B 

15 incorporating a printed circuit board 16 having an IC 
mounted thereon, and a detection circuit provided in a 
recording and reproducing apparatus 20 provided with 
the above connector 24 as well as its operation. 

First, the record medium cassette 1A incorporating 

20 a printed circuit board 13 not having an IC mounted 
thereon, for example, is supplied with a power supply 
voltage at the contact 14a and a three-bit signal is pro- 
vided as output from the contacts 14b, 14c, and 14d to 
a microcomputer 45 as shown in FIG. 10. 

25 In the above described embodiment, the pattern is 
formed such that only the contact 14a is supplied with 
the power supply voltage and, in this example, a three- 
bit signal "0, 1 , 0" is obtained. Thus, by suitably forming 
the connection pattern between the contacts 14b, 14c, 

30 and 1 4d and the contact 1 4a, eight kinds of three-bit sig- 
nals, from "0, 0, 0" to "1 , 1 , 1" can be obtained. From the 
described arrangement, recognition signals by means 
of a combination of the electrical connections in the 
conductor pattern 15 can be provided instead of the 

35 generally used recognition holes. 

On the other hand, the record medium cassette 1B 
incorporating a printed circuit board 16 having an IC 
mounted thereon is formed of a group of terminals 17, 
the IC 18, and a resistor R as shown in FIG. 11. The 

40 group of terminals 1 7 are formed of a power supply ter- 
minal 17a, a data input/output terminal 17b, a clock ter- 
minal 17c, and a GND terminal 17d. The power supply 
terminal 1 7a is connected with the IC 18 and one end of 
the resistor R, the clock terminal 17c and the data 

45 input/output terminal 1 7b are connected with the IC 1 8, 
and the GND terminal 17d is connected with the IC 18 
and the other end of the resistor R. 

The IC 18 is formed of a memory and a central 
processor unit (CPU), not shown. The memory formed 

so of the IC is the so-called ROM/RAM, for recording and 
storing data, and it functions to record and store data 
sent over from the CPU and output address data desig- 
nated by the CPU. The principal function of the CPU is 
to communicate with the recording and reproducing 

55 apparatus 20 and to communicate with the internal 
memory, and in the communication of data with the 
recording and reproducing apparatus 20 it uses only the 
data input/output terminal. The CPU has a rate of data 
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communication of around 1 to 2 MBPS, while its data 
communicating method is a serial data communicating 
method. The CPU also has an interface function to read 
the data in the internal memory and output the data 
after converting it into a serial data format. Here, the 
method used in the communication with the internal 
memory is a parallel data communicating method. This 
is a general communicating method determined by the 
ROM/RAM data bus that is employed, and it is used 
because it is required that the internal processing must 
be performed at higher speeds. 

The CPU operates according to the clock signal 
received as input through the clock terminal, and the 
operating speed of the CPU can be controlled by the 
frequency of the clock signal. Therefore, the transfer 
rate of data can easily be made greater by increasing 
the frequency of the clock signal. 

The resistor R in FIG. 1 1 determines whether or not 
the record medium cassette 1 has an IC mounted ther- 
eon according to the current flowing through the IC 18 
and the resistor R owing to the power supply voltage 
supplied through the power supply terminal 17a. For 
example, as shown in FIG. 1 2, the power supply voltage 
Vcc supplied from the recording and reproducing appa- 
ratus 20 is set to 3 V and one end of a resistor R10 is 
connected to the power supply voltage Vcc and the 
other end of it is connected to the terminal P1. On the 
other hand, the terminal P4 is grounded (GND). The 
printed circuit board 16 having an IC mounted thereon 
in connection with the recording and reproducing appa- 
ratus 20 has its power supply terminal 17a in contact 
with the terminal P1 and its GND terminal 17d in contact 
with the terminal P4 of the. recording and reproducing 
apparatus 20. 

Of the current supplied through the power supply 
terminal 17a, a current 11 flows through the IC 18 and a 
current 12 flows through the resistor R. In order to limit 
the current flowing through the IC 1 8 in the arrangement 
described above, the potential at the power supply ter- 
minal 17a may be decreased to half the power supply 
voltage Vcc, that is, to approximately 1.5V. The condi- 
tion to achieve it is simply obtained from the following 
expressions, namely, 

(11 +I2)x R10 = 1.5V (1) 

!2xR=1.5V (2) 

Here, the value of the current 11 is that predeter- 
mined according to the IC 18 in use. For example, in the 
case where the current 11 = 3 mA and if the current 12 is 
set to 6 mA, the value of the resistor R10 becomes R10 
= 1670from expression (1) and the value of the resistor 
R = 250H is obtained from expression (2). In the record 
medium cassette 1B provided with a printed circuit 
board 16 having an IC mounted thereon, it is necessary 
to preset the values of the resistors R and R10 in 
accordance with the IC 1 8 and the power supply voltage 



Vcc of the recording and reproducing apparatus 20. 

The following describes the discrimination circuit 
that discriminates between a record medium cassette 
1 A provided with the printed circuit board 13 not having 

5 an IC mounted thereon and a record medium cassette 
1 B provided with a printed circuit board 16 having an IC 
mounted thereon. 

FIG. 13 shows the discrimination circuit 46, which 
automatically determines through the connector 24 of 

w the recording and reproducing apparatus 20 whether 
the record medium cassette 1 has an IC mounted ther- 
eon and performs transmission and reception of record 
information. If it identifies a record medium cassette 1 
as that having an IC mounted thereon, it can read the 

15 record information such as video information from the 
memory mounted on the IC. 

More specifically, the discrimination circuit 46 is 
formed of a detection circuit 47, resistors R5, R6, and 
R7, a switch 48, the connector 24, an interface 49, and 

20 a microcomputer 50. The connection state of the dis- 
crimination circuit 46 is such that, first, the power supply 
voltage Vcc (3V) is connected to one end of the resis- 
tors R1 and R3 of the detection circuit 47. one end of the 
resistors R5, R6, and R7, and the collector side of the 

25 switch 48. The detection circuit 47 is formed of a com- 
parator 52, a comparator 53, resistors R1. R2, R3. and 
R4. Schmitt triggers 54 and 55, an inverter 56, and a 
NAND gate 57. The noninverting input terminal or plus 
side input terminal of the comparator 52 is connected 

30 with the terminal P1 of the connector 24, its inverting 
input terminal or minus side input terminal is connected 
with the other end of the resistor R1 and one end of the 
resistor R2, and its output terminal is connected with the 
input terminal of the Schmitt trigger 54. The other end of 

35 the resistor R2 is connected with GND. 

The plus side input terminal of the comparator 53 is 
connected with the terminal P1 of the connector 24. its 
minus side input terminal is connected with the other 
end of the resistor R3 and one end of the resistor R4, 

40 and its output terminal is connected with the input termi- 
nal of the Schmitt trigger 55. The other end of the resis- 
tor R4 is connected with GND. Here, the resistors R1 
and R3, and the resistors R2 and R4, have the same 
resistance values. 

45 The input terminal of the Schmitt trigger 54 is con- 
nected with the output terminal of the comparator 52 
and its output terminal is connected to the input terminal 
of the inverter 56. The input terminal of the inverter 56 is 
connected with the output terminal of the Schmitt trigger 

so 54 and its output terminal is connected to the input ter- 
minal of the NAND gate 57. 

The input terminal of the Schmitt trigger 55 is con- 
nected with the output terminal of the comparator 53 
and its output terminal is connected to the input terminal 

55 of the NAND gate 57. 

The NAND gate 57 is a gate formed of two input ter- 
minals and one output terminal. One input terminal is 
connected with the output terminal of the inverter 56 
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and the other input terminal is connected with the output 
terminal of the Schmitt trigger 55 and the output termi- 
nal is connected to a memory detection terminal Mdet of 
the microcomputer 50. 

The switch 48 is in the form of the so-called transis- 
tor switching device and its collector side is connected 
with the power supply voltage Vcc, its base side is con- 
nected with a bus control terminal Bcont of the micro- 
computer 50, and its emitter side is connected with the 
terminal P1 of the connector 24. 

* The connector 24 is formed of a group of terminals 

P1 , P2, P3, and P4 to be brought into contact with the 

i group of terminals 14 of a record medium cassette 1A 

incorporating a printed circuit board 13 not having an IC 
mounted thereon or with the group of terminals 1 7 of a 
record medium cassette 1B incorporating a printed cir- 
cuit board 16 having an IC mounted thereon. 

The terminal P1 of the connector 24 is connected 
with the emitter side of the switch 48, the other end of 
the resistor R5, and the plus side input terminal of each 
of the comparator 52 and the comparator 53 of the 
detection circuit 47. The terminal P2 of the connector 24 
is connected with the other end of the resistor R6, the 
output terminal of a buffer 58 of the interface 49, the 
input terminal of a buffer 59 of the interface 49, and a 
terminal RCG2 of the microcomputer 50. The terminal 
P3 of the connector 24 is connected with the other end 
of the resistor R7, the output terminal of a buffer 60 of 
the interface 49, and a terminal RCG3 of the microcom- 
puter 50. The terminal P4 of the connector 24 is 
grounded (GND). 

The interface 49 is formed of the buffers 58, 59, and 

60, an OR gate 61 , and an interface circuit 62. The OR 
gate 61 has one input terminal connected with the bus 
control terminal Bcont of the microcomputer 50, the 
other input terminal connected with the bus control ter- 
minal Bcont of the interface circuit 62, and the output 
terminal connected with the control terminal of the 
buffer 58. The buffer 58 has its input terminal connected 
with a data-out terminal Dout of the interface circuit 62, 
its output terminal connected with the terminal P2 of the 
connector 24, and its control terminal connected with 
the output terminal of the OR gate 61 . The buffer 59 has 
its input terminal connected with the output terminal of 
the buffer 58 and the terminal P2 of the connector 24, 
and has its output terminal connected with a data-in ter- 
minal Din of the interface circuit 62. The buffer 60 has its 
input terminal connected with a dock terminal CK of the 
interface circuit 62, its output terminal connected with 
the terminal P3 of the connector 24 and a recognition 
terminal RCG3 of the microcomputer 50, and its control 
terminal connected with the bus control terminal Bcont 
of the microcomputer 50. 

The interface circuit 62 has its bus control terminal 
Bcont connected with one input terminal of the OR gate 

61 , its data-out terminal bout connected with the input 
terminal of the buffer 58, its data-in terminal Din con- 
nected with the output terminal of the buffer 59, and its 



clock terminal CK connected with the input terminal of 
the buffer 60. of which the output terminal is connected 
with the data input terminal Si/So/CE/CK of the micro- 
computer 50. 

5 The microcomputer 50 has its bus control terminal 
Bcont connected with the base side of the switch 48, 
and the other input terminal of the OR gate 61 , and the 
control terminal of the buffer 60 of the interface 49. The 
microcomputer 50 has a memory detection terminal 

10 Mdet connected with the output terminal of the NAND 
gate 57, and its input terminal Si/So/CE/CK connected 
with the output terminal of the interface 49, its recogni- 
tion terminal RCG1 connected with the terminal P1 of 
the connector 24, its recognition terminal RCG2 con- 

15 nected with the terminal P2 of the connector 24, and its 
recognition terminal RCG3 connected with the terminal 
P3 of the connector 24. A digital communication output 
terminal Dcom of the microcomputer 50 transmits 
stored information in the record medium cassette 1 B to 

so another apparatus and is connected to an interface 78 
of the control unit 51 within the recording and reproduc- 
ing apparatus 20. The control unit 51 will be described 
below. 

rf a record medium cassette 1A incorporating a 

25 printed circuit board 1 3 not having an IC mounted ther- 
eon or a record medium cassette 1B incorporating a 
printed circuit board 1 6 having an IC mounted thereon is 
set in the recording and reproducing apparatus 20 pro- 
vided with the discrimination circuit 46 structured as 

30 above, the record information in each of the record 
medium cassettes 1A and 1B can be obtained. 

First, when the record medium cassette 1 is set in 
the recording and reproducing apparatus 20, the dis- 
crimination circuit 46 determines whether the record 

35 medium cassette 1 has an IC mounted thereon. This 
determination is made upon the setting of the record 
medium cassette 1 in the recording and reproducing 
apparatus 20 by detecting a change in the voltage value 
as described above relative to FIG. 12. More specif i- 

40 cally, the voltage at the connector 24 of the discrimina- 
tion circuit 46 is either 0 V or 3V when the record 
medium cassette 1 is that provided with a printed circuit 
board 13 not having an IC mounted thereon, whereas it 
is approximately half (1.5V) the power supply voltage 

45 Vcc (3 V) when the record medium cassette 1 is that pro- 
vided with a printed circuit board 16 having an IC 
mounted thereon. The voltage value at the connector 24 
is that determined by the resistor R described with refer- 
ence to FIG. 12 and the resistors R5, R6, and R7 of the 

so discrimination circuit 46. 

The following describes (1) the method of dubbing 
record information in the case where the record medium 
cassette 1 A is that incorporating a printed circuit board 
13 not having an IC mounted thereon and (2) the 

55 method of dubbing record information in the case where 
the record medium cassette 1B is that incorporating a 
printed circuit board 16 having an IC mounted thereon. 
(1) The dubbing method in the case where the 
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record medium cassette 1A is that incorporating a 
printed circuit board 13 not having an IC mounted ther- 
eon: 

When a record medium cassette 1 A incorporating a 
printed circuit board 13 not having an IC mounted ther- s 
eon is set in the recording and reproducing apparatus 
20, the recognition output terminal 14a of the printed cir- 
cuit board 13, described in FIG. 10. is in physical con- 
tact with the terminal P1 of the connector 24 of the 
discrimination circuit 46, and similarly the recognition w 
output terminal 14b is in physical contact with the termi- 
nal P2 of the connector 24, the recognition terminal 14c 
is in physical contact with the terminal P3 of the connec- 
tor 24, and the recognition output terminal 14d is in 
physical contact with the terminal P4 of the connector 15 
24. 

At this time, because the recognition output termi- 
nal 1 4a is in an open state and the switch 48 is in an off 
state, the potential of the terminal P1 of the connector 
24 becomes equal to the potential of the power supply so 
voltage Vcc (3V), and, if the recognition output terminal 
1 4c is connected with GND, the potential of the terminal 
P1 of the connector 24 becomes virtually 0V. The poten- 
tial 3V or 0V of the terminal P1 of the connector 24 is fed 
into the plus side input terminals of the comparator 52 25 
and the comparator 53. When the potential at the plus 
side input terminals is 3V, the comparator 52 and the 
comparator 53 operate to produce a high level signal at 
the output terminal. However, in such a state, the input 
condition for the NAND gate 57 is not satisfied. 30 

On the other hand, when the potentials at the plus 
side input terminals of the comparator 52 and the com- 
parator 53 are both virtually 0V, a low level signal is pro- 
duced from the output terminals of the comparator 52 
and the comparator 53. Also, in this state, the input con- 35 
dition for the NAND gate 57 is not satisfied. The condi- 
tion under which the input condition for the NAND gate 
57 is satisfied is that the signal at the output terminal of 
the comparator 52 is at a low level and the signal at the 
output terminal of the comparator 53 is at a high level. 40 
More specifically, while the minus side input terminals 
are supplied with voltages of the power supply voltage 
divided by resistors R1, R2, R3, and R4 (R1 = R3 , 
R2 = R4 ), the resistance values of these resistors are 
. so set that the comparator 52 does not operate, but the 45 
comparator 53 operates, when the potential at the ter- 
minal P1 of the connector 24 is approximately 1.5V. 

Accordingly, when the potential at the terminal P1 
of the connector 24 is approximately 3V or 0V, the input 
condition for the NAND gate 57 is not satisfied and, so 
hence, the signal at its output terminal remains at a high 
level. Therefore, a signal at a high level is transmitted to 
the memory detection terminal Mdet of the microcom- 
puter 50. 

When the signal at the memory detection terminal 55 
Mdet is at a high level, the signal at the bus control ter- 
minal Bcont remains at a low level, whereby the circuit 
operation in the interface 49 is inhibited and, since the 



switch 48 is not turned on, the power supply voltage Vcc 
is not supplied to the terminal P1 of the connector 24. 

Instead, a signal at the recognition output terminal 
14a of the printed circuit board 13 shown in FIG. 10 is 
fed into the recognition terminal RCG1 of the microcom- 
puter 50 connected through the terminal P1 of the con- 
nector 24, a signal at the recognition output terminal 
14b is fed into the recognition terminal RCG2 of the 
microcomputer 50 connected through the terminal P2 of 
the connector 24, and a signal at the recognition output 
terminal 14c is fed into the recognition terminal RCG3 of 
the microcomputer 50 connected through the terminal 
P3 of the connector 24, and, from such recognition sig- 
nals supplied thereto, the microcomputer 50 can obtain 
record information from the record medium cassette 1. 

Namely from the input recognition signals it can 
obtain such information as the type and thickness of the 
magnetic tape in the record medium cassette 1 and suit- 
ably display the information, or can communicate it as 
record information to another apparatus. 

(2) The dubbing method of record information in the 
case where the record medium cassette 1B is that 
incorporating a printed circuit board 16 having an IC 
mounted thereon: 

When a record medium cassette 1 B incorporating a 
printed circuit board 16 having an IC mounted thereon is 
set in the recording and reproducing apparatus 20, the 
power supply voltage terminal 17a of the printed circuit 
board 16, described in FIG. 11, is in physical contact 
with the terminal P1 of the connector 24 of the discrimi- 
nation circuit 46, and, similarly, the data input/output ter- 
minal 17b is in physical contact with the terminal P2 of 
the connector 24, the clock terminal 17c is in physical 
contact with the terminal P3 of the connector 24, and 
the GND terminal 1 7d is in physical contact with the ter- 
minal P4 of the connector 24. 

Here, the power supply terminal 17a is connected 
with the GND terminal 17d in connection with GND 
through the IC 1 8 as described in FIG. 1 1 , and the resis- 
tor R, and the resistance value, together with the resist- 
ance R of the printed circuit board 16, is preset such 
that a voltage value of approximately 1.5V, which is half 
the value of the power supply voltage Vcc, is generated 
at the terminal P1 of the connector 24 through the resis- 
tor R5 when it is connected with the discrimination cir- 
cuit 46. 

Therefore, when the discrimination circuit 46 and 
the record medium cassette 1 B incorporating a printed 
circuit board 1 6 having an IQ mounted thereon come 
into contact, a voltage of approximately 1.5V is gener- 
ated at the terminal P1 of the connector 24 and this volt- 
age value 1.5V is supplied to the plus side input 
terminals of the comparators 52 and 53 of the discrimi- 
nation circuit 46, so that a low level signal is produced at 
the output terminal of the comparator 52 and a high 
level signal is produced at the output terminal of the 
comparator 53, and thereby the input condition of the 
NAND gate 57 is satisfied and the signal at the memory 
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detection terminal Mdet of the microcomputer 50 is a 
low level signal. 

When the signal at the memory detection terminal 
Mdet is low, the microcomputer 50 produces a high level 
signal at the bus control terminal Bcont to turn on the 
switch 48 and supply the power supply voltage Vcc (3V) 
to the terminal P1 of the connector 24. The supply of 
approximately 3V of voltage to the terminal P1 of the 
connector 24 supplies the power supply voltage Vcc 
(3V)4o the IC 18 of the printed circuit board 16, which is 
connected with the connector 24, so that the IC 18 is 
rentf'ered operative. At the same time, as the signal at 
the bus control terminal Bcont becomes high, the buffer 
SS/Wirough the OR gate 61 of the interface 49, and the 
buffer 60 are made able to input and output signals, so 
that for example the clock signal is sent from the clock 
terminal CK of the interface circuit 62 to the terminal P3 
of the connector 24 through the buffer 60. 

The clock signal from the terminal P3 is sent to the 
IC 18 of the printed circuit board 16 and, in accordance 
with this clock signal, signal transmission and reception 
between the record medium cassette 1 and the record- 
ing and reproducing apparatus 20 is made possible. 
More specifically, the microcomputer 50 of the discrimi- 
nation circuit 46 instructs the IC 18 of the printed circuit 
board 1 6 of the record medium cassette 1 B through the 
interface 49 to send data and this data comes in through 
the terminal P2 of the connector 24. 

Accordingly, by simply putting the plurality of termi- 
nals of the record medium cassette 1 into contact with 
the connector 24 of the recording and reproducing 
apparatus 20, it is automatically determined whether 
the* cassette is a record medium cassette having an IC 
mounted thereon, and it is made possible to obtain the 
record information and suitably display the contents, or 
use the same as communication data for transmission 
to another apparatus. 

When rt is desired to record data in the IC 1 8 of the 
printed circuit board 16 incorporated in the record 
medium cassette IB, the microcomputer 50 of the dis- 
crimination circuit 46 can transmit an instruction to exe- 
cute the recording of the data through the interface 49. 

As a practical application, if the record medium cas- 
sette 1 is that having a printed circuit board 16 with an 
IC 1 8 already having recorded data, reading of the data 
recorded in the IC 18 is started, and thereby it is deter- 
mined, for example, that the record medium cassette 1 
is a cassette for rental or it is a pre-recorded cassette. 

When the cassette does not yet have recorded 
data, it is possible to determine the length of the cas- 
sette tape, the remaining playing time, or the like, by 
reading the data in the IC 18, or to record the total time 
of video recording which has just been done, the 
remaining playing time, the date and the time of day of 
the video recording, and the like in preset order. 

The microcomputer 50 having obtained record 
information from the record medium cassette 1 set in 
the recording and reproducing apparatus 20 and having 



stored it therein can, under instruction of the control unit 
51 , communicate the data to another apparatus through 
the interface and the communication terminal portion 
22. The microcomputer 50 can further receive record 

5 information from another apparatus to store it therein or 
transmit it therefrom. The related operations will be 
described below. 

The memory of the IC 18 mounted on the record 
medium cassette 1 is capable of storing two types of 

io data: the contents of the recorded video, and record 
information pertaining to specific properties of the par- 
ticular tape. The dubbing method of the present inven- 
tion discloses means for easily copying both types of 
data from the record medium cassette 1 set in the 

15 recording and reproducing apparatus 20 to a second 
recording and reproducing apparatus, or for receiving 
such data therefrom. 

In the system shown in FIG. 14, the content data of 
the recorded video is communicated through an 

20 audio/video cable 80, and the record data is communi- 
cated through a communication bus 79. FIG. 14 shows 
two recording and reproducing units 20 connected by a 
communication cable 79 and an audio/video cable 80, in 
which each unit 20 includes a discrimination circuit 46, 

25 including a microcomputer 50, and a control unit 51 , as 
shown in FIG. 13. Since both units are of the same 
structure, their corresponding components are denoted 
by corresponding reference numerals, and since the 
discrimination circuit 46 has already been described 

30 with reference to FIG. 13, description of the same will be 
omitted. 

In the control unit 51, a tuner/timer 71, a signal 
processing microcomputer 72, a mechanical controller 
73, a mode controller 74, and an interface 78 are inter- 

35 connected through an internal bus line 77. The internal 
bus 77 is further connected with the digital communica- 
tion terminal Dcom of the microcomputer 50 in the dis- 
crimination circuit 46. The tuner/timer 71 executes time 
management, such as suitable selection of signals that 

40 are sent over to the signal processing microcomputer 
72, and specification of a group of circuits to tune with 
respect to their carrier frequency and to the tuning 
period. 

The signal processing microcomputer 72, com- 
45 posed of a plurality of peripheral ICs 76 performing spe- 
cial processes, performs processing of signals selected 
by the tuner/timer 71 , which signals are processed into 
audio and video data comprising the contents of the 
recorded video. The content data is then transmitted 
so through the audio/video cable 80 to other units con- 
nected therewith. Similarly, content data from other 
units is received through the audio/video cable 80. 

The mechanical controller 73 connected with a 
mechanical deck 75 controls mechanical operations 
55 such as loading the tape of the record medium cassette 
1. The mode controller 74, controls modes such as 
recording, reproduction, and rapid feeding. The inter- 
face 78 accepts signals for transmitting and receiving 
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record information to and from other units connected 
therewith through the communication terminal portion 
22. 

The record information of the record medium cas- 
sette 1 stored in the microcomputer 50 of the discrimi- s 
nation circuit 46 in the described arrangement can be 
transmitted, through the control units 51, to another 
apparatus, or received from another apparatus, con- 
nected therewith. More specifically, the microcomputer 
50 of the discrimination circuit 46 reads the record infor- w 
mation in the record medium cassette 1 set therein and, 
when transmitting the read information to another appa- 
ratus, transmits it through a communication bus 79, or 
receives it therethrough from another apparatus. The 
communication bus 79 performs transmission and is 
reception of data in accordance with control signals 
such as SCK/Si/So signals. 

During transmission, the microcomputer 50 trans- 
mits the record information together with a control signal 
from the digital communication terminal Dcom through 20 
the internal bus 77. The stored information is sent to the 
interface 78 and transmitted to another apparatus 
through the communication terminal portion 22. The 
content data is similarly transmitted to another appara- 
tus through the audioA/ideo cable 80. 25 

On the other hand, during reception, just as during 
transmission, stored information, together with a control 
signal, is sent over from another apparatus through the 
communication terminal portion 22 and the interface 78. 
By receiving the control signal and the stored signal 30 
through the interface 78, the record information sent 
over from another apparatus can be accepted. Similarly, 
content data is sent from another apparatus through the 
audio/video cable 80. 

In the system shown in Fig. 15, both the content 35 
data and the record data are communicated to another 
apparatus through a single communication bus 81. Fig. 
15 shows two recording and reproducing units 20 con- 
nected by a single communication bus 81 and respec- 
tive switch units 64, and in which each unit is that 40 
formed of a discrimination circuit 46, including a micro- 
computer 50 and a control unit 51 as shown in FIG. 13. 
The control unit 51 is composed and operates as 
described above with reference to FIG. 14, except that 
the memory data transmitted from the interface 78 and 45 
the audioA/ideo data are alternately transmitted over the 
single bus 81 by using respective switch units 64 under 
control of internal microcontrollers 66. 

The micro-controller 66 controls the respective 
switching unit 64 such that first the memory data from so 
the IC is copied into the other IC and then the switch 64 
is activated and the audio/video data is transmitted over 
the single bus 81 and recorded. 

Further, during dubbing, if control information of an 
apparatus on the slave side is stored in the memory of 55 
the IC of the record mediuny^ssette set in the appara- 
tus on the master side, control of the apparatus on the 
slave side can be executed by the apparatus on the 



master side. 

In the recording and reproducing apparatus 20 for a 
record medium cassette 1 according to the present 
invention, as described in the foregoing, such informa- 
tion as record information, that is, contents of the video 
record, type, thickness, length, and the like, of the mag- 
netic tape, information as to whether the cassette is that 
already recorded, that for rental, and the like, can be 
simply communicated to another apparatus by only 
putting the plurality of terminals 14 or 17 of the record 
medium cassette 1 into contact with the connector 24 of 
the recording and reproducing apparatus 20, without 
the need for loading the magnetic tape coiled inside the 
record medium cassette 1 . Such an excellent effect can 
be obtained that editing, dubbing, and the like, of record 
medium cassettes can be performed very quickly and 
easily. Further, since communication between recording 
and reproducing units 20 is made possible though utili- 
zation of a communication bus 79 and an audio/video 
cable 80 or through utilization of a single communica- 
tion bus 81, such an excellent effect can also be 
obtained that the arrangement for transmission and 
reception of information between units 20 in connection 
can be simply made. 

Claims 

1 . A record medium cassette (1) comprising: 

a case (2); 

a record medium for the recording thereon and 
reproduction therefrom of data; and 
a circuit board (13;16) with said group of elec- 
trical terminals (14a-14d; 17a-17d) fixed 
thereto; 

characterised in that 

said case (2) is provided with a recess (1 1) in 
one wall (3) in which there are formed a plural- 
ity of laterally juxtaposed slit-like openings (12); 
said terminals (I4a-I4d; I7a-I7d) are fixed on 
one side of said circuit board (13;16); 

2. A cassette according to claim 1 , wherein two of said 
terminals (14b,14d) are electrically connected to 
each other. 

3. A cassette according to claim 1 wherein said circuit 
board further comprises an IC (18) including mem- 
ory mounted thereon and electrically connected to 
said terminals (17a-1 7d). 



10 



EP0874367A2 




BNSDOCID: <EP 0874367A2_l_> 



11 



EP 0 874 367 A2 



F I G. 2 



13 




14a 14b 14 c I4d 



F I G. 3 



I 




12 



EP 0 874 367 A2 



F I G. 4 



16 




12 17 18 



RN<;nnr.in <pp 0fl7ii3G7AP 1 > 



EP 0 874 367 A2 




14 



EP 0 874 367 A2 



F I 6. 7 




* 



15 




BNSDOCID: <EP 0874367 A2_l_> 



EP 0 874 367 A2 




16 



EP0 874 367 A2 




17 



EP 0 874 367 A2 



F I 6. 10 



/ 



IA 




24- 



PI 



y P2 



P3 



>R SR 



P4 



POWER 

SUPPLY 

VOLTAGE 



MICRO- 
COMPUTER 



T 



45 



-rfr 



GND 



18 



EP 0 874 367 A2 



FIG. II 



,18 



17b- 
17a 

17- 



Wv- 



) ) ) ) 



Ll7c 
I7d 



•16 



20 



24 7i 4 4 4 

PK P2 P3 P4 



77T 

6ND 



POWER 




SUPPLY 




VOLTAGE 




CLOCK 




GENERATOR 


MICRO- 




COMPUTER 



'45 



19 



BNSOOCID: <EP 0874367A2J_> 



EP 0 874 367 A2 



F I G. 12 



IB 



20 



16 

r J -— i-f 



r 12 


7^ 




IC 


— i 

I7b 
— 1 


18 


/ 




17c ; 



5E 

I7d 



24 

I 
t 

i 

!_ 

PI 



3V(VCC) 



P2 



P3 



P4 



RIO 

l.5V(Vcc/2) 



l 

6ND 



i 



20 



EP 0 874 367 A2 




EP 0 874 367 A2 



F I G. 14 



>46 



/5I CONTROL UNIT 
J 




71 



H TUNER /TIMER \ ^ 



/T6 



SIGNAL 

PROCESSING 

MICROCOMPUTER 
















^72 


MECHANICAL 
CONTROLLER 




MECHANICAL 
DECK 



LZ 



77 



MODE U74 
CONTROLLER 



78 



INTERFACE 



INTERNAL BUS SCK 

Si 
So 



/46 




^--^20 



,'51 



i 
I 
l 

J 
79 



TUNER/TIMER 



71 



,76 



SIGNAL 

PROCESSING 

MICROCOMPUTER 














-72 




MECHANICAL 
CONTROLLER 




MECHANICAL 
DECK 



77 



MODE h74 
CONTROLLER 



1 



INTERFACE 



INTERNAL BUS SCK 

Si 
So 



78 i 
F 



22 



EP0 874 367 A2 



F I G. 15 



,46 



/5I CONTROL UNIT 




71 



r- TUNER /TIMER 



r 



,76 



SIGNAL 
PROCESSING 
MICROCOMPUTER 



72 



MECHANICAL 




MECHANICAL 


CONTROLLER 




DECK 



I — 



73 
77 



MODE 

CONTROLLER 



74 



75 



1 



78 



INTERFACE 



INTERNAL BUS SCK 
Si 
So 



MICRO- 
CONTROLLER 

i 



64 

I 
l 

± , 



22 i 



,.46 
r-* r 



20 



,-51 




TUNER /TIMER 



71 



66 



r76 



61 



SIGNAL 

PROCESSING 

MICROCOMPUTER 



Hi 



73 
77 



MECHANICAL 
CONTROLLER 

T 



72 



L. 



MECHANICAL 
DECK 



MODE 

CONTROLLER 



-74 



T 



75 



78 



INTERFACE 



INTERNAL BUS SCK 
Si 
So 



MICRO- 
CONTROLLERp^ 



64 



h--i — 



f 1 
22 ! 



I 

o- 



23 



BNSDOCID: <EP 0874367 A2J_> 



EP 0 874 367 A2 



F I 6. 16 




24 



(19) 



J 




(12) 



(88) Date of publication A3: 

05.04.2000 Bulletin 2000/14 

(43) Date of publication A2: 

2ai0.1998 Bulletin 1998/44 

(21) Application number: 98110887.1 

(22) Date of filing: 12.11.1993 



EuropSisches Patentamt 
European Patent Office 
Office europeen des brevets (1 1 ) EP 0 874 367 A3 

EUROPEAN PATENT APPLICATION 

(51) Int. Cl. 7 : G1 1 B 23/087, G1 1 B 23/04 



(84) Designated Contracting States: 


(72) Inventors: 


IT 


• Suzuki, Kazuyoshi 




Shinagawa-ku, Tokyo (JP) 


(30) Priority: 13.11.1992 J P 30402092 


• Uetake, Akihiro 


(62) Document number(s) of the earlier application(s) in 


Shinagawa-ku, Tokyo (JP) 


• Sawada, Takashi 


accordance with Art. 76 EPC: 


Shinagawa-ku, Tokyo (JP) 


93309063.1 /0 597726 






(74) Representative: 


(71) Applicant: SONY CORPORATION 


Nicholls, Michael John 


Tokyo (JP) 


J.A. KEMP & CO. 




14, South Square 




Gray's Inn . 




London WC1R5LX (GB) 



(54) Recording medium cassette 

(57) A cassette (1) including a tape as a recording 
medium also includes a circuit board (13; 16) which car- 
ries sprung electrical contacts (14a-d; 17a-d) which 
connect with corresponding contacts on the loading tray 
(21) of recording/reproduction apparatus. The contacts 



(14a-d, 17a-d) carry information about the tape, either 
encoded in their mutual interconnection, or in a memory 
chip (1 8) connected to the contacts. 
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